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In the claims: 

The listing of claims will replace all prior versions, and listings, of claims in the 

application. 

Lislinu of the Claims 

1 . (Original) A method of modulating the Hatband voltage of a high-k dielectric 
materia! of a semiconductor device, comprising the steps of: 

depositing the high-k dielectric material on a surface; and 

eontrollahly modulating the flatband voltage of the high-k eieketric material by 
annealing the high-k dielectric material under controlled annealing parameters. 

2. (Original) The method of claim 1, wherein the controlled annealing 
parameters include al least one of: annealing temperatures; annealing times; annealing gases: and 
number of anneals. 

3. (Original) The method of claim 2. wherein the annealing includes controlling 
the temperature of anneals between about 400°C to about 100CPC. 

4. (Original) The method of claim 3, wherein the annealing includes a plurality 
of anneals with a different annealing gas in each anneal. 

5. (Original ) The method of claim 4, wherein the annealing gases include at 
least one of: G->, No. and Nlh. 

6. (Original ) The method of claim 5, wherein the annealing includes controlling 
the annealing time between 10 seconds to 60 seconds. 

7. (Original) The method of claim I. wherein Hie step of controlling modulating 
includes changing the Hatband voltage by al least 0.3V. 

8. (Original) The method of claim I. wherein the step of eontrollably 
modulating includes modulating the high-k dielectric material for P-ehannel devices to a first 
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value and the high-k dielectric material Tor N-channel devices to a second value different from 
I he first value. 

9. (Original) The method of claim H, wherein the step of modulating the high-k 
dielectric material lor P-chaimel devices to a first, value includes annealing vvkh N2- 

10. (Original) The method ofclaim 9. further comprising preventing exposure of 
the high-k dielectric material for N-channel devices to the N2 during the step of modulating the 
high-k dielectric material for P-ehanncl devices. 

1 1 . (Original) A method tor forming a semiconductor chip, comprising the steps 

of: 

depositing a high-k dielectric film; 

annealing to modify the flatband voltage of the high-k dielectric film to a first 
value for a first set of devices on the chip; and 

annealing to modify the Hatband voltage of the high-k dickerri;: film ro 0 second 
value, different than the first value, for a second set of devices on the chip, 

12. (Original) The method ofclaim I I. wherein the first set of devices are N- 
channel devices and the second set of devices are P-eluuuiel devices. 

1 3. (Original) The method ofclaim 1 2, wherein the step of annealing to modify 
the flathand voltage of the high-k dielectric film includes masking the N r -c:iannel devices and 
subjecting the P-channcl devices to annealing with N2. 

14. (Original) The method ofclaim 1 3. further comprising subjecting both the N- 
chamicl devices and the P-channcl devices to an annealing with NH3 and an annealing with O?. 

I 5. (Original ) The method of claim 14, further comprising subjecting both the N- 
chnnncl devices and the P-channcI devices to an annealing with Ho. 
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16. (Original) The method of claim 1 5, further comprising controlling annealing 
temperature during each annealing lo control the flatbcmd voltage of the high-k dielectric film, 

1 7. (Original) The method of claim 16. further comprising controlling annealing 
time during each annealing to control the flatbantl voltage of the high-k dielectric film. 
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